An investigation of the antimicrobial effects of linezolid on bacterial biofilms utilizing an in vitro pharmacokinetic model.
Biofilms of methicillin-susceptible and -resistant Staphylococcus aureus, a strain of coagulase-negative staphylococcus and glycopeptide-intermediate strains of S. aureus (GISA) were exposed to the oxazolidinone linezolid, and four comparator antibiotics (quinupristin/ dalfopristin, vancomycin, teicoplanin and ciprofloxacin) using a Sorbarod model. The effects of these antibiotics were assessed by monitoring the reduction in the number of cells eluted from the biofilms. The biofilms were exposed to the antibiotics by two methods. The first was an exponentially decreasing drug concentration method, where the rate of dilution was matched to the half-lives of the antibiotics and the initial concentration matched peak serum levels. The second was a constant drug concentration method, in which biofilms were exposed to antibiotics for 2 h, with the concentration of the antibiotic equalling the total amount of drug used in the exponentially decreasing method. The results indicate that linezolid produces a greater reduction in the number of cells eluted with the exponentially decreasing method compared with the constant concentration exposure against all strains tested except for one of the GISA strains, Mu 50. Overall, ciprofloxacin produced the greatest effects in the exponentially decreasing concentration experiments, but only against non-resistant strains. In the constant concentration exposure no one drug was responsible for the largest reductions in cell numbers observed. Linezolid and quinupristin/dalfopristin produced a reduction in the number of cells eluted from the biofilms of all of the strains tested in both methods of exposure and should be considered for further clinical studies of the treatment of staphylococcal biofilm-associated infections.